Introduction
The aim of modern cephalometrics is to evaluate the relationship of skeletal and dental functional units of the face and to implement treatment to establish the position of the units horizontally and vertically (profit and field 2000) establishing a correct occlusal vertical dimension. Vertical dimension of occlusion (VDO) is defined as the height of the lower face when the dental arches are in centric occlusion and it is measured in between two arbitrary sagittal points located above the upper lip and beneath the lower lip according to Batarec. 1 Specifically, it is the height of the lower face when the dental arches are in maximum intercuspation. 2 The loss of VDO leads to unavoidable pathogenesis in respect to the esthetics, functional efficacy, and structural balance. Several clinical situations such as tooth loss, posterior occlusal collapse, periodontal diseases, and occasionally bruxism require VDO correction.
Correct determination of VDO is of utmost importance for the functional and physiognomic rehabilitation of patients. Current knowledge on the morphological and functional aspects of maxillofacial complex, knowledge on genetic complexity of certain morphological structures, knowledge on inseparable association between morphology and function, and knowledge on individual course of neuromuscular processes within the system have necessitated a need to reconstruct the previous natural VDO as precisely as possible. [2] [3] [4] [5] [6] [7] Various methods of determining VDO other than cephalometry are unfortunately not very reliable; thus, cephalometric techniques have the advantage of providing an initial numerical VDO assessment that can be clinically verified. 8 They determine the correlation between certain craniofacial components (points, lines, and/or angles), which remain relatively unchanged after tooth loss. 2, 9 Several studies have been performed within various ethnicities [10] [11] [12] with the objective of establishing adequate cephalometric standards for reference, to guide the orthodontic therapeutics and prosthetic rehabilitation.
Vertical dimension is the length of the face as determined by the amount of separation of the jaws. There are two vertical dimensions. One is the length of the face when the teeth are in contact and the mandible is in centric relation (occlusal vertical dimension) and the other is the length of the face when the teeth are separated and the mandible is in a physiologic rest position (vertical dimension of rest). Both vertical dimensions are subject to change resulting from loss of teeth. 9
Aims and Objectives
The aim of this study is to evaluate the VDO in varying dental malocclusions and to establish cephalometric norms for Solan population.
Objectives
The objectives of this article are as follows:
1. To evaluate VDO in Angel Class I occlusion. 2. To evaluate VDO in Angel Class II div 1 malocclusion. 3. To compare the cephalometric norms of present study with other population. The sample was divided into two groups with 50 subjects each on the basis of Angel system of classification (►Table 1).
Materials and Methods
All lateral cephalograms obtained were traced manually by the same investigator. The cephalometric landmarks were identified and marked (►Table 2; ►Fig. 1). The analysis as proposed by Steiner, Tweed, Brodie, Wylie, and Ricketts was used to determine the VDO.
Various angular and linear measurements were evaluated to determine the VDO (►Table 3; ►Figs. 2 and 3). 
Statistical Analysis
The values so obtained were subjected to statistical analysis using SPSS 20 software. Mean and standard deviations were calculated for all the parameters for both the groups.
To analyze the mean of parameters, comparison between the groups was done using paired t-test.
Results
The present study was conducted to evaluate VDO in varying dental malocclusions and to establish cephalometric norms in Solan population. The study included pretreatment lateral cephalograms of 100 patients divided into two Groups, that is, Group A (Class I, n = 50) and Group B (Class II div 1, n = 50) on the basis of Angel system of classification. The VDO for both the groups was evaluated using six angular and one linear measurements. The sample in the present study was normally distributed as depicted in ►Fig. 4. The mean and standard deviations of angular and linear measurements for Group A and Group B are depicted in ►Tables 4 and 5.
Angular Measurements
In Group A (Class I), the mean of ANS- 
Linear Measurement
In Group A, the mean of ANS-Me was found to be 54.6 ± 3.36 mm, whereas in Group B, it was found to be greater (61.88 ± 2.48 mm) as depicted in ►Tables 4 and 5.
Comparison of Angular and Linear Measurements between the Groups
When means of the cephalometric parameters were analyzed by comparing between the two groups as depicted in ►Table 6, it showed that all the six angular measurements and one linear measurement were found to be clinically significant (p > 0.05).
Fig. 1
Landmarks used in the study (see ►Table 2 for more details). 
Discussion
In human beings, the lower face serves not only in the interest of digestion, speech, and respiration, but it also influences to a large extent the social acceptance and psychological well-being of the individual. 14 Changes of the hard and soft tissues of the face and jaw complex following tooth loss and loss of support provided by natural occlusion lead to drastic changes in the vertical dimension of the lower face. Correct determination of VDO is of utmost importance for the functional and physiognomic rehabilitation of such patients. VDO assessment is a delicate stage within any orthodontic treatment. Therefore, it is necessary to identify objective parameters to achieve directions for optimal reconstruction of the VDO. Many clinical methods have been described for the determination of VDO, but no single method has proved superior. The use of cephalometric analysis represents one of the ways to identify better solutions in planning artificial occlusion complex. It specifically allows determination of the VDO in regard to those parts of craniofacial skeleton that remained unchanged after tooth loss. The aim of the present study was to establish precise cephalometric parameters of VDO, which could be used as objective guidelines in orthodontic therapy. The study included 100 pretreatment lateral cephalograms of the patients, aged 15 to 30 years who reported to the department for fixed mechanotherapy. The sample was then divided into two groups: Group A (Class I, n = 50) and Group B (Class II div 1, n = 50) on the basis of Angel system of classification. Six angular and one linear parameters were measured to determine the VDO.
The descriptive statistics showed that in Group A (Class I) all the parameters (FMA, Occl/FH, angle of Y-axis, Occl/SN, GoGn/SN, and ANS-Me) were found to be smaller than in Group B (Class II div 1) except for ANS-Xi-Pm. When the means of all the parameters were compared between the two groups, they were found to be clinically significant (p < 0.05). It is noteworthy that the increase in FMA and Y-axis angle describes a skeletal configuration that is typical of dolichocephaly, that is, with more protrusive position of nasomaxillary complex in relation to the mandible. 15 All the values were larger in Group B than ANS-Xi-Pm, showing divergence of mandible and maxilla and vertical growth trend, and they are more prone to skeletal open bite. 16, 17 The VDO is the result of a musculoskeletal balance during growth. The skeletal morphology of the mandible is clearly related to the elevator muscles' organization. VDO is one of the determinants of prosthetic reconstruction, and cephalometric analysis can also help in decisions concerning the orientation of the occlusal plane, the curve of Spee, the anterior teeth positions, and the anterior guidance. 18 When the cephalometric norms of the present study were compared with the Moroccan population, it was found that the means of ANS-Xi-Pm and FMA were smaller in Solan population as compared with the Moroccan population and were found to be clinically insignificant (p > 0.05). The decrease in FMA angle in our population shows less pronounced facial heights than the Moroccan population. This is in accordance with a study by Lahlou et al. 16 The means of Occl/FH, Occl/SN, and GoGn/SN were also found to be smaller in Solan population when compared with the Moroccans but were clinically significant (p < 0.05). Occ/SN is smaller in the present study suggestive of long face in Moroccan population as they have maxilla rotating downward. 2, 3, 18 Occ/FH is larger in Moroccan population that can be due to Frankfurt plane inclination. GoGn/SN angle is smaller in Solan population when compared with Moroccan population showing vertical growth pattern and open bite in the Moroccans. 3 However, the angle of Y-axis was increased in the Solan population when compared with the Moroccan population and it was found to be clinically significant (p < 0.05), stating more vertical growth pattern in Solan population; this is in concordance by Kharbanda et al. 17 ANS-Me was found to be smaller in the Solan population when compared with the Moroccan population, reflecting that decreased lower facial heights can be attributed to the decrease in the size of mandible (Yemeni, Iraqi, Moroccan).
The literature review shows that there is no "magic" method for the evaluation of the VDO. The concept of a vertical comfort range is generally accepted and, in fact, for a patient, the real question is in which direction does the variation of VDO (increase or decrease) lead to the best harmony of its musculoskeletal determinants. It is easier to assess skeletal morphology than muscles. Therefore, cephalometric analysis, despite its imperfections, may help the practitioner to understand the direction of the treatment concerning the lower facial height in occlusion.
Conclusion
This study enabled us to establish cephalometric standards specific to Solan population. We also observed that Solan population exhibits higher amounts of VDO compared with international norms with decreased lower facial height.
Although our study has limitations, we suggest that dentists from this region adopt the system of cephalometric norms resulting from our investigation, as these values reflect the craniofacial morphology and esthetic profile of Solan population better than other (international) cephalometric norms. While this system would be applicable to Solan population, as a whole facial harmony existed both in men and women.
Note
This study was conducted in Bhojia Dental College and Hospital, Baddi, Himachal Pradesh, India
